Neurogenesis in the R6/1 transgenic mouse model of Huntington's disease: effects of environmental enrichment.
Previous work has demonstrated that the transgenic R6/1 mouse model of Huntington's disease has decreased proliferation of neural precursor cells (NPCs) in the dentate gyrus of the hippocampus. This study therefore examined the survival and differentiation of NPCs in presymptomatic and symptomatic R6/1 mice and the effects of environmental enrichment on these variables. Here it is demonstrated that the survival of bromodeoxyuridine-positive (BrdU+) NPCs in the dentate gyrus is decreased in the transgenic mice. In addition, the number of doublecortin-positive (DCX+) cells is greatly reduced in these mice, as is the total number of new mature neurons, while the proportion of BrdU+ cells differentiating into mature neurons was not significantly different between genotypes. Furthermore, the DCX+ cells in the R6/1 mice had smaller and irregular-shaped somas, shorter neurites, and migrated a shorter distance into the granular cell layer compared with wild-type mice. Older symptomatic mice housed in an enriched environment had an increased number of BrdU+ and DCX+ cells as well as longer neurites and increased migration of DCX+ cells. There was no significant difference between genotypes or environments in the number of BrdU+ cells in the subventricular zone. These results suggest that decreased neurogenesis might be responsible, in part, for the hippocampal deficits observed in these mice and that environmental enrichment produces morphological changes in newborn granule neurons in both wild-type and R6/1 mice, which could underlie some of the beneficial effects of enrichment.